Effects of long-term treatment with antidepressant drugs on proopiomelanocortin and neuropeptide Y mRNA expression in the hypothalamic arcuate nucleus of rats.
Antidepressant drugs have in common a delayed onset of clinical efficacy. In rats, long-term, daily administration of four different types of clinically effective antidepressant drugs results in decreased corticotropin releasing hormone (CRH) mRNA expression levels in the hypothalamic paraventricular nucleus (PVN). Because a subpopulation of neuropeptide Y (NPY) and proopiomelanocortin (POMC) neurons in the hypothalamic arcuate nucleus (Arc) projects to the PVN, we measured NPY and POMC mRNA expression in the Arc using in situ hybridization histochemistry at several time points following daily administration of four different antidepressant drugs. After 14 and 56 days of imipramine treatment, Arc NPY mRNA levels are decreased to 85% and 75% of control levels, but are unchanged compared to control after one or five days of treatment. Arc POMC mRNA levels are unchanged compared to controls at 1, 5, 14, or 56 days following imipramine treatment. Unlike after imipramine, Arc NPY and POMC mRNA levels are increased significantly to 134-172% of control following 56-day treatment with the antidepressant drugs fluoxetine, phenelzine, or idazoxan. The divergent effects of imipramine vs the other 3 antidepressant drugs on Arc NPY mRNA expression are similar to the pattern of changes in tyrosine hydroxylase (TH) mRNA expression levels in the locus coeruleus (LC) using the same experimental paradigm, but are different from the unidirectional depressive effects of all four drugs on CRH mRNA expression in the PVN. Thus, the Arc NPY and LC noradrenergic systems may act coordinately in mediating antidepressant effects. The present data are consistent with the delayed onset of clinical efficacy for antidepressant drugs, and suggest that Arc NPY and POMC neurotransmitter systems play a role in the pathophysiology of depression.